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FR 2639823 

INTERVERTEBRAL DISC NUCLEUS PROSTHESIS 
Abstract 



An intervertebral disc nucleus prosthesis and its application after nucleotomy or 
chemonucleolysis consists of using a trocar (5) inside a tube (2) to form a sac inside the nucleus cavity 
(4), which is then filled with a material to expand the sac inside the cavity. The material used to fill the 
sac can be a self-polymerising mixture or micro-balls of polyurethane, while the tube is equipped with a 
heating device to seal the sac after filling. The sac can be made from polyethylene, and the self- 
polymerising mixture can contain an isocyanate or polyol with an appropriate catalyst, able to polymerise 
at 37 degrees C in 30 minutes. 
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Remplacament du nucleus du disque intervertebral par un potyurethane polymerise in situ. 



j7) Llnvention constste en un procede. un dispositif et un 
product permettant de remplacer le nucleus du disque interver- 
tebral, epres enucleation de celui-d 

Le procede constste I potymeriser dans la cavite 4 un 
melange 7 aboutissant A la formation d un potymere. 

Le dispositif est constitue d'un sac 1. fixe sur un tube 2. Le 
melange 7. inject^ dans le sac 1 reagrt pour former un 
poryurethane. 

Un dispositif 3 permet la fermeture du sac 1. 

Le dispositif permet le retablissement des fonctions de 
terticuiation intervertebrale. 
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La presente invention concerne un dispositif peraet- 
tant le remplacement d'une partie (le nucleus) des disques 
intervertebraux par un materiau implante. 

Un polyurethane (10) est polymerise directement dans 
5 la cavite (4) cree a I'occasion d'une nucleotomie ou d'une 
chemonucleolyse. 

Ce dispositif vise a retablir les fonctions de mobilite 
et d'amort issement des disques leses sans mettre en place une 
prothese totale du disque intervertebral. 
10 Le dispositif conporte un sac (1) en polyethylene 

etanche et vide d'air, fixe sur l'extremite (8) du tube (2). 

Le tube (2) presente une extremite (8) et une extremite 

(9). 

Le tube (2) presente a son extremite (8) une resistance 
15 chauffante (3) permettant la fermeture du sac (1) par 
thermo-soudure. 

Le tube (2) est introduit par le trocart (5) dans la 
cavite (4) resultant de 1 'e 1 iminat ion du nucleus . 

La voie d'acces est la meme que celle utilisee pour la 
20 nucleotomie ou la chemonucleolyse. 

Un melange (7) de monomeres et.de catalyseurs est 
injecte au travers du tube (2) a Pinterieur du sac (1) afin de 
combler la cavite (4), 

Apres soudure du sac (1), grace a la resistance (3), la 
25 polymerisation se poursuit a 37° pendant 30 minutes environ. 
Elle aboutit a la formation d'un polyurethane (10) selon 
la formule de la figure 3. 

Le tube et le trocart sont ensulte retires. 
Une variante consiste a injecter des microbilles (11) 
30 du polyurethane (10) a 1' inter ieur du sac (I). 

La figure 1 represente en coupe le tube (2) et le 
trocart (5). 

La figure 2 represente le disque intervertebral en coupe 
axiale et les trois etapes de la polymerisation in situ dans la 
35 cavite (4). 

La figure 3 represente la reaction chimique aboutissant 
a la formation du polyurethane (10). 
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La figure 4 represente la variante. 
Le sac (1) est constitui d'un film de polyethylene 
impermeable dont l $ epaisseur est de 0,1 mm. Son volume atteint 
2 cm3 environ apres expansion, 

Le tube (2) a une dimension de 25 cm de longueur pour un 
diametre de 3 mm. II peut etre realise en acier inoxydable. 

La reaction chimique aboutissant a la formation du 
polyurethane (10) resulte du melange (7) suivant : 

Hylene W (marque d6pos6e) 1 NCO. 

Butanediol 1-4 0,5 OH. 

Polymeg 1000 (marque deposee) 0,5 OH. 

Dilaurate de dimethyl 6tain 0,02 X du melange. 

Le dispositif peut etre realise sous forme d«un "kit" 
sterile, pret a l'emploi, permettant le r^chauf f ement prealable 
des monomeres utilises. 

Le dispositif, selon 1* invention, est destine a etre 
place par des medecins et chirurgiens apres nucl^otomie ou 
chemonucleolyse dans le but de retablir la fonction articulaire 
intervertebrale. 
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SEVENDICATIONS 
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1) Bxs : positif -chirurgical pour la mise en place d'une 
prothese da nucleas d'un disque intervertebral, apres nucleotomie 
ou chemonucleolyse et formation resultante d'une cavite (4) dans le 
disque. Ce ^ispositiT est caracterise en ce qu'il comporte un tube 
(2) apte a Stre icsere dans un trocart (5). 

Le tube (25 preseate tine extremite anterieure (8) garnie d'un sac 
(1) expansible et une extremite posterieure (S) reliee a un moyen 
d' injection d'un produit permettant d'expanser le sac (1) dans la 
cavite (4). 

2) Dispositif chirurgical selon la revendicat ion 1, caracte- ' 
rise en ce que le produit mtroduit dans le sac (1) soit ou bien 
un melange apte i se polymeriser, ou bien des microbilles de 
polyurethaae. 

3) Dispositif selon 1'une des revendications 1 et 2, 
caracterisfi en ce que 1 'extremite anterieure (8) du tube (2) 
est equipee de aayens chauffants aptes a provoquer le scellement 
du sac (1). 

4) Dispositif selon l'une quelconque des revendications 1 a 3 
caracterise en ce que le sac (1) est en polyethylene. 

5) Dispositif. selon la revendicat ion 1, caracterise en ce que 
le melange *pte A se polymeriser comprend au moins un isocyanate, au 
moins un pclyol et au aoins un catalyseur approprie. 

6) Dispositif selon la revendicat ion 5, caracterise en ce que 
le melange *' isocyanate, polyol et catalyseur est adapte a se 

25 polymeriser a 3T»C, en environ 30 minutes. 
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Hv/kne W + Polymeg-IOOO + Bubancdiof- 



A WCO 



0,5 OH 



7 



F» 3 .3 



0,S"OH 
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(54) Replacement of the Nucleus of the Intervertebral 
Disk with a Polyurethane Polymerised In Situ. 

(57) The present invention pertains to a process, a device, and a product permitting 
the nucleus of the intervertebral disk to be replaced after enucleation. 

The process consists of polymerizing a mixture 7 in the cavity 4, leading to the 
formation of a polymer. 

The device is formed by a bag 1 attached to a tube 2. The mixture 7, injected 
into the bag 1, reacts to forn^a polvur ethane- 

A device 3 permits the bag 1 to be closed. 

The device permits the functions of the intervertebral joint to be restored. 
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The present invention pertains to a device permitting part (the nucleus) 
of the inte^e^ptej^l disks to be replaced with an implanted material. 

nolyurethane is polymerized directly in the cavity (4) created at 

the time of a nucleotomy or chemonucleo lysis. 

This device is intended to restore the nobility and absorbing functions 
of injured disks without implanting a total prosthesis of the intervertebral 
disk. 




The device comprises an airtight/^lyethylene bag (1> Containing no air, 
which is attached to the end (8) of thV-tu^rTSTr 
Said tube <2) has an end (8) and an end (9). 

At its end (8), said tube <2> has a heating resistor <3) Remitting said 

* 

bag (1) to be closed by thermal welding. 

Said tube (2) is introduced Into the cavity (4) formed by removal of the 
nucleus by means of a trocar (5). 

The approach route is the same as that used for nucleotomy or 
chemonucleolysis. 

A mixture (7) of monomers and catalysts is injected through said tube (2) 
. -> ■ 

into the interior of said bag (1) in order to fill up said cavity (4). 

After sea IKg^Lr&ag <TTn>5^eans of d resistor <3K polymerization 
takes place in\ca. 30 minutes at 37°C\ 'it leads to the formation of a 
polyurethane <10)aSte»m4i ng; to U jg^fornula shown in Figure 3. 

One variant consists of injecting microspheres (11) of polyurothane (10) 
into said bag CD. 

Figure 1 shows a section of said tube C2> and said trocar (5). 

Figure 2 shows an axial sectional view of the intervertebral disk and the 
three steps of the in situ polymerization In said cavity <4>. 
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Figure 3 shows the chemical reaction leading to the formation of 
polyurethane (10). 

Figure 4 shows the variant. 

Said bag (1) is forwd by an impermeable polyethylene film with a 
thickness of 0*1 mm. Its volume reaohes ca. 2 cm^ after expansion. 

Said tube <2> has a length of 25 ca and a diameter of 3 mm. It may be 
made of stainless steel. 

The chemical reaction leading to the formation of the polyurethane (10) 
takes place In the following mixture (7): 

Hylene V (trademark) i NCO 

Butanediol 1~A O.S OH 

Poiymeg 10O0 (trademark? 0.5 OH 

Dimethyltin dilaurate 0.02% of the mixture. 

The device may be made in the form of a ready-to-use sterile •kit" 
permitting preheating of the monomers used. 

The device according to tho present invention is intended to be placed by 
physicians and surgeons after nucleotomy or chemonucleolysis in order to 
restore the intervertebral joint function. 



3 



2,639,823 



101-111 



CLAMS 

1. Su^g4ea|device for implanting a prosthesis of an intervertebral disk 
ar*er nucleototay or\ chemonucleo lysis and the resulting formation of a cavity 
<4V-i»--*ire dl^ln This device is characterized in that it comprises a tube (2) 
able to be inserted into a trocar (5), The tube <2> has a front end (8) 
equipped with a an expandable ba$ Ci) and a rear ©nd (Q> connected to a weans 
for injecting a product that permits the bag (1) to expand in the cavity (4), 

2. Surgical device in accordance with claim 1, characterized in that the 
product introduced into the bag <i> is a mixture capable of undergoing 
polymerization or microspheres of polyurethane. 

3. Device in accordance with one of the claims 1 and 2„ characterized in 
that the front end <8> of the tube (2) is equipped with a heating means able 
to induce sealing of the bag (1). 

4. Device in accordance witj^ftM^Qhe^c^a i r- 1 through 3, characterized 
in that the bag (1) is madertf polyethylene. 



5. Device in accordance with claim l f characterized in that the mixture 
capable of undergoing polymerization comprises at least one isocyanate, at 
least one poiyol, and at teast one suitable catalyst. 

6. Device in accordance with claim S, characterized in that the mixture 
of isocyanate, polyol, and catalyst is adapted to undergo polymerization at 
37°C in about 30 minutes. 
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Figure 1 
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Figure 3 

Hylcne W ♦ Polymeg 1000 ♦ Butanedxol-<l-4) 

(trademark) (trademark) 

1 NCO 0.5 OH 0.5 OH 

Di«ethyit£n dilaurate 
0-02% of the mixture 

^ v ' 
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Polyurethane 10 

Figure 4 
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